Study (UKPDS) risk engine, and the Systematic Coronary Risk Evaluation (SCORE) for carotid atherosclerosis and peripheral arterial disease in Korean type 2 diabetic patients.
erefore we investigated the association between these risk scores (FRS, UKPDS, and SCORE) and surrogate measures of CVD, such as carotid plaque, CCA-IMT, and ABI. Also we compared the predictability of these risk scores for carotid plaque, CCA-IMT and ABI in Korean type 2 diabetic patients.
METHODS

Study Subjects
Between October 2008 and June 2009, out of 1,275 registered type 2 diabetes patients in the public health center of Seo-gu, Gwangju and Gokseng-gun, Jeollanamdo, Korea, 709 subjects with type 2 diabetes chose to participate in this study. e response rate for this study was 55.6%. Seventy-eight subjects who had a history of CVD, and 10 subjects who did not provide a blood sample were excluded from the study. In total, 621 patients participated in this study. This study was conducted in accordance with the Well-trained examiners interviewed the patients using a questionnaire that included items regarding cigarette smoking, consumption of alcohol, physical activity, duration of diabetes, diabetes complications, and hypertension medication.
Weight was measured to the nearest 0.1 kg while the subjects wore light clothes and height was measured to the nearest 0.1 cm in stocking feet. Abdominal circumference was measured to the nearest 0.1 cm at expiration through a horizontal plane around the abdomen at the level of the midpoint between the lowest rib and the iliac crest. Blood pressure was measured twice with a standard mercury sphygmomanometer a er resting for at least 5 minutes.
After an overnight fast, venous blood was sampled and se rum was separated on-site and stored at -70 o C until analysis. Concentrations of total cholesterol, high-density lipoprotein cholesterol, and triglycerides were analyzed using enzymatic methods. All sera were measured using an automatic analyzer (HITACHI-7600, Hitachi Ltd., Tokyo, Japan [4] [5] [6] Carotid plaque has different pathogenic characteristics compared to IMT; however, both IMT and carotid plaque share a common association with atherosclerosis and ischemic heart. 7, 8) The anklebrachial index (ABI) is an easy method for measuring peripheral arterial disease (PAD) and is commonly used to screen peripheral vascular disease in patients with diabetes.
9)
Wilson et al. 10) estimated the risk of CVD using data from the A er at least 5-minute rest, the ABI was automatically calculated in the supine position using aVP-1000 system (Colin Co, Komaki, Japan), with cu s around both the arms and ankles. If any of the ABIs were less than 0.9, the patient was de ned as having PAD.
FRS, UKPDS, and SCORE Risk Equations
The FRS was calculated using the equation for estimating 10-year CHD risk. 10) e UKPDS risk engine (ver. 2.0) for 10-year fatal CHD risk was downloaded from the website, 17) and used to analyze the data. e 10-year fatal CHD SCORE risk score for the high risk group was used to analyze our data, as previously described. 15) e components of these risk equations are listed in Table 1 .
Statistical Analysis
All statistics, except the receiver operating characteristic (ROC)
curve, were performed using SPSS ver. 
RESULTS
General Characteristics
e general and biochemical characteristics of the 621 subjects (194 men and 427 women) are detailed in Table 2 . The mean (± standard deviation [SD]) age at diabetic diagnosis was 59.2 ± 12.6 years old, and the mean diabetic duration was 8.9 ± 8.0 years.
The mean systolic blood pressure (BP) was 130.3 ± 17.8 mmHg, and the mean diastolic BP was 71.8 ± 9.8 mmHg. The mean total cholesterol was 195.0 ± 43.0 mg/dL, and the mean HDL cholesterol was 47.9 ± 11.9 mg/dL. e mean HbA 1c level was 7.5 ± 1.6%, and missing. HbA 1c levels were analyzed via high-performance liquid chromatography using a VARIANT II system (BIO-D, Hercules, CA, USA). thicker than the nearest area were de ned as plaque. If the plaque was the thickest point, the distance to the nearest point without plaque 
Carotid
Comparison of ORs
e ORs of risk scores according to quartiles are listed in Table   3 . e rst quartile of the scores was set as the reference (OR = 1.0). 
Kernel Density Distribution
The Kernel density distributions of the FRS, UKPDS, and SCORE risk scores are showed in Figure 1 . e Kernel density of the FRS, UKPDS, and SCORE is highest at 2.0, 15.0, and 1.7, respectively. UKPDS showed a higher risk score distribution than FRS or SCORE.
DISCUSSION
We compared the predictability of the FRS, UKPDS risk engine, and SCORE risk estimation for carotid atherosclerosis and PAD in Korean type 2 diabetic patients. e ORs of all risk scores increased as the quartiles increased for carotid plaque, CCA-IMT, and ABI.
When we compared the predictability of these three risk scores according to the carotid plaque, CCA-IMT, and ABI, no signi cant di erence was detected.
Comparison of AUCs
Comparisons of the AUC for the FRS, UKPDS, and SCORE risk scores according to carotid plaque, CCA-IMT, and ABI are shown in Table 4 . No significant difference was observed among scores for carotid plaque, CCA-IMT, or ABI (P = 0.839, 0.313, and 0.113, Others compared the predictability using CVD surrogate mea sure similar to our study. In a cross-sectional study, Rakhit et al. 29) recruited 199 asymptomatic type 2 diabetes patients from the community and a hospital out-patient clinic in Australia and compared the predictability of the FRS with that of the UKPDS risk engine, based on exercise electrocardiography findings. The
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AUCs of the FRS and UKPDS risk engine were 0.61 and 0.56, respectively, with no signi cant di erence between them. In a study that examined Korean patients with type 2 diabetes, 30) the CVD risk was be er assessed using the FRS than using the UKPDS. is result is vastly di erent to our results. But they compared the predictability between the FRS and the UKPDS based on the high sensitivity C-reactive protein (hsCRP). Even though hsCRP is known to predict cardiovascular events like ischemic stroke and myocardial infarction, 31) hsCRP failed to be an independent risk factor for early carotid atherosclerosis.
32)
When we graphed the Kernel density distribution of the three risk scores, UKPDS showed a higher risk score distribution than FRS or SCORE (Figure 1 ). Song et al. 33) performed a cross-sectional study with 700 diabetes patients classified according to risk based on the Joint British Society risk score; these patients were then reanalyzed according to the FRS and UKPDS score. The authors reported that the UKPDS score identi ed more patients in the highrisk group than the FRS. Guzder et al. 26) Simmons et al. 28 ) conducted a population-based cohort study of 9,000 people who presented to general practices for health exams in the United Kingdom. ey observed the subjects for 10.5 years and 
